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ABSTRACT: 

PROBLEM TO BE SOLVED: To make constitution simpler and more inexpensive by 
making a developing roller come in contact with/separate from a photoreceptor 
in a state where the developing roller is rotated at a speed equal to or above 
specified rotational speed. 

SOLUTION: By the rotation of a rotary 3, a developing device 4 is rocked 
counterclockwise around a shaft concentric with a rotary shaft 15a by a lever 
22 and a roller 25Y. When the developing roller 4a is at a position B, the 
rotation of the rotary 3 is stopped, a driving gear 15 is meshed with a motor 
gear 14, and the roller 4a is rotated. Simultaneously, a hook 28 is disengaged 
from a locking projection 2a, and the device 4 is rocked clockwise by a spring 
27Y. The roller 4a slowly abuts on a photoreceptor 8 by a spring 23 and a 
damper 24, and development is performed. By the re-rotation of the rotary 3, 
the roller 4a separates from the photoreceptor 8, then the rotation of the 
roller 4a is stopped, the roller 25Y is discharged from the lever 22 and a 
control lever 22 is restored to a home position. Thus, the roller 4a is always 
in contact with or separates from the photoreceptor 8 in a rotating state. 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of image formation 
equipments, such as an electrostatic process copying machine, a printer, etc. which were 
equipped with the developer which performs multicolor development of two or more 
colors of full color ** with two or more development counters with which body of 
revolution was equipped, and belongs to the technical field of the image formation 
equipment of a contact development method which develops negatives after the 
developing roller of a development counter has contacted the photo conductor especially. 
[0002] 

[Description of the Prior Art] Conventionally, in image formation equipments, such as an 
electrostatic process copying machine and a printer, the image formation equipment 
equipped with the developer which performs multicolor development of two or more 
colors of full color ** with two or more development counters with which body of 
revolution was equipped is developed variously. This image formation equipment rotates 
body of revolution at the time of image formation, sets the developing roller of each 
development counter as a sequential development location, carries out sequential 
development of the latent image of a photo conductor for every color, and forms an 
image. 

[0003] This conventional kind of image formation equipment is made to estrange a 
developing roller from a photo conductor at the time of usual, and there is image 
formation equipment of the contact development method which develops negatives by 
making a developing roller contact a photo conductor at the time of development among 
it. With the image formation equipment of this contact development method, since a 
developing roller attaches and detaches to a photo conductor, there is a possibility that a 
photo conductor may be damaged by attachment and detachment of this developing 
roller, but the damage on this photo conductor will be controlled if a developing roller is 
made to attach and detach to a photo conductor in the state of rotation. Then, in order to 
prevent damage on a photo conductor, it is necessary to make a developing roller attach 
and detach to a photo conductor in the condition of having made it surely rotating. 
[0004] In case a developing roller contacts to a photo conductor, in order to change a 
developing roller into a rotation condition, as an approach of transmitting the driving 
force of the drive motor of a development counter to a developing roller thus, 
conventionally (a) The fixed drive gear which the driving force of a drive motor is 
delivered, The method of engaging the developing-roller drive gear by the side of a 



developing roller at the time of development established movable, and (b) The drive gear 
with which it prepares rockable and which the driving force of **** and a drive motor is 
delivered, The approach and (c) which engage the developing-roller drive gear by the 
side of a developing roller by making a rockable drive gear rock at the time of 
development The drive gear which the driving force of a drive motor is delivered, 
Approach ** which engages the developing-roller drive gear by the side of a developing 
roller on the turning effort of body of revolution, such as a rotary, at the time of 
development is taken. 

[0005] On the other hand, in such image formation equipment, after being shipped from 
works, it is necessary to initialize to the beginning. With the image formation equipment 
of a contact development method, in order to make a developing roller drive in a 
predetermined development location in performing this initialization, in order to prevent 
damage on a photo conductor as mentioned above, the dummy toner was beforehand 
applied to the developing roller at the time of factory shipments, and damage on a photo 
conductor is prevented by the lubrication action of this dummy toner. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned approach 
of (a) of transmitting the driving force of a development counter drive motor to a 
developing roller, since a gear and a gear can perform power transfer only in the range of 
the actuation contacted or estranged, when there is nip, before a developing roller does 
not fully rotate, a possibility of contacting a photo conductor is. Moreover, since a gear 
and a gear can perform power transfer only in the range of the actuation contacted or 
estranged by the approach of (b) as well as the approach of (a), before a developing roller 
does not fully rotate, a possibility of contacting a photo conductor is. Furthermore, by the 
approach of (c), when changing rotation of a rotary, and rotation of a developing roller, 
rotation of a developing roller may stop, or it may not become more than a predetermined 
rotational frequency. 

[0007] thus, the time of attachment and detachment of a developing roller [ as opposed to 
/ may not fully be rotating and / a photo conductor ] in case a developing roller attaches 
and detaches to a photo conductor by any approach of of the above-mentioned 
conventional (a) thru/or (c), when not rotating — the damage on a photo conductor - 
enough — and preventing certainly is difficult. 

[0008] Moreover, in having used only the gearing power transmission device for transfer 
of the driving force of a drive motor, there is a problem not only a configuration is 
complicated, but that components mark, such as a gear, increase and cost becomes high. 
[0009] Furthermore, with the above-mentioned conventional image formation equipment, 
in having applied the dummy toner to the developing roller beforehand at the time of 
factory shipments for prevention of damage on the photo conductor in initialization, 
spreading of a dummy toner is needed in factory shipments, and there is a problem the 
activity at the time of shipment not only becomes complicated, but that a dummy toner is 
needed and cost becomes still higher in addition to the toner for development. 
[0010] It is offering the image formation equipment which can make a developing roller 
attach and detach to a photo conductor where this invention was made in view of such a 
situation, and the purpose made the developing roller attach and detach to a photo 
conductor where a developing roller is rotated certainly and a developing roller is set up 
more than a predetermined rotational frequency. Other purposes of this invention are 



offering the image formation equipment which can simplify the activity for initialization 

while being able to form them cheaply [ simplify a configuration and ]. 

[0011] 

[Means for Solving the Problem] In order to solve this technical problem, invention of 
claim 1 Body of revolution is equipped and it has two or more development counters 
which have the developing roller which can attach and detach to a photo conductor, 
respectively. While transmitting to said developing roller in order through the 
development counter driving force means of communication which was made to estrange 
said developing roller from said photo conductor at the time of un-developing negatives, 
and was able to form the driving force of a development counter drive motor for every 
development counter at the time of development In the image formation equipment which 
performs multicolor development by moving said developing roller to the development 
location which contacts said photo conductor in order by rotation of said body of 
revolution, and setting it as this development location by rotation halt of said body of 
revolution The development counter drive-motor gear which said development counter 
driving force means of communication rotates with the driving force of said development 
counter drive motor, It is prepared so that it may gear with said development counter 
drive-motor gear, when each developing roller becomes said body of revolution pivotable 
for every development counter in a development location. The development counter drive 
gear for transmitting the driving force of said development counter drive motor to the 
developing roller of each development counter, respectively, Said each developing roller 
and the developing-roller drive gear really prepared pivotable, respectively, It has the 
middle power transfer gearing device in which power is transmitted to said developing- 
roller drive gear from said development counter drive gear. Always energize said each 
development counter and it is attached in said body of revolution so that each developing 
roller may move the revolving shaft of said development counter drive gear, and the shaft 
of this alignment towards a way outside said body of revolution rockable as a core. 
Furthermore, by rotation of said body of revolution, while setting each developing roller 
as said development location so that said photo conductor may not be contacted When 
each developing roller becomes said development location, it is characterized by having 
the development counter rocking control means which controls rocking of each of said 
development counter so that each developing roller may be made to contact said photo 
conductor. 

[0012] Moreover, when invention of claim 2 is set as said development location so that 
each developing roller may not contact [ said development counter rocking control means 
] said photo conductor, and each developing roller becomes said development location, It 
is characterized by having the control lever which controls rocking to the method of the 
outside of said body of revolution of each of said development counter so that the contact 
to said photo conductor of each of these developing rollers is attained, and a buffer means 
to control the rocking rate to the method of the outside of said body of revolution of each 
of said development counter. Furthermore, invention of claim 3 is characterized by 
making each of these developing rollers contact said photo conductor, when said 
development counter rocking control means controls the rocking rate of each of said 
development counter and each developing roller becomes more than a predetermined 
rotational frequency. 

[0013] Furthermore, invention of claim 4 is characterized by setting these developing 



rollers as said development location, and making said photo conductor contact, after each 
developing roller becomes more than a predetermined rotational frequency and 
predetermined time passes, when said development counter rocking control means 
controls the rocking rate of each of said development counter. Furthermore, invention of 
claim 5 is characterized by moving this developing roller from said development 
location, and making it estrange from said photo conductor, when said body of revolution 
has said developing roller more than a predetermined rotational frequency. Furthermore, 
said development counter rocking control means is in the condition which set said each of 
each developing rollers as the development location as did not contact said photo 
conductor, and invention of claim 6 is characterized by initializing by rotating said each 
developing roller. 
[0014] 

[Function] Thus, in the image formation equipment of invention of constituted claim 1, 
rocking of the development counter of the developing roller which is going to contact a 
photo conductor is controlled by the development counter rocking control means, and it is 
set as a development location so that this developing roller may not contact a photo 
conductor. Since a development counter drive gear jumps into a development counter 
drive-motor gear and meshes at this time, rotation initiation of the developing roller is 
carried out. And a developing roller is contacted by the photo conductor, when rocking of 
a development counter is further controlled by the development counter rocking control 
means and a developing roller becomes a development location. Thereby, since a 
developing roller contacts a photo conductor in the condition of having always rotated 
certainly, in case a photo conductor is contacted, the toner layer is formed in the 
developing roller, and a developing roller comes to contact a photo conductor through 
this toner layer. Moreover, the developing roller which contacted the photo conductor 
moves from a development location by body of revolution, and it estranges from a photo 
conductor, and a development counter drive gear estranges from a development counter 
drive-motor gear, and driving force transfer of the development counter drive motor to a 
developing roller comes to be intercepted. Thereby, since it estranges from a photo 
conductor after the developing roller has always rotated certainly, it comes to estrange a 
developing roller from a photo conductor through a toner layer. Therefore, where the 
developing roller always rotated certainly and a toner layer is formed, it comes to attach 
and detach to a photo conductor, but since the toner of a toner layer functions as lubricant 
in that case, damage on a photo conductor is prevented. 

[0015] Moreover, since a development counter drive gear is directly meshed with the 
development counter drive-motor gear which it is delivered to the driving force of a 
development counter drive motor and he is trying to make this driving force transmit to a 
development counter drive gear, as compared with using a gearing power transmission 
device for this power transfer, for example, a configuration becomes [ the number of 
gears ] few simply. While rotation unevenness decreases and high definition is obtained 
by this, image formation equipment becomes cheap. 

[0016] Especially, in invention of claim 2, since a development counter rocking control 
means consists of a control lever and a buffer means, the configuration of a development 
counter rocking control means also becomes simple. While rocking control of the 
development counter by the development counter rocking control means becomes more 
certain by this, a development counter rocking control means is formed cheaply. 



Furthermore, in invention of claim 3, after the developing roller has always rotated above 
a predetermined rotational frequency, it comes to contact a photo conductor. Thereby, 
since a developing roller contacts a photo conductor where a toner is supplied much more 
certainly, damage on the photo conductor at the time of contact of a developing roller is 
prevented more certainly. 

[0017] Furthermore, in invention of claim 4, it is in the condition which the developing 
roller rotated certainly above the predetermined rotational frequency, and after 
predetermined time passes, it comes to contact a photo conductor. Since rotation 
fluctuation of a developing roller decreases while a toner is distributed by homogeneity to 
a developing roller and a toner layer is formed in a developing roller by this at 
homogeneity, damage on a photo conductor is prevented more certainly. Furthermore, in 
invention of claim 5, after the developing roller has always rotated above a predetermined 
rotational frequency, it comes to estrange from a photo conductor, since this estranges a 
developing roller from a photo conductor where a toner is supplied much more certainly - 
- alienation of a developing roller - damage on the photo conductor at the time is 
prevented more certainly. Furthermore, in invention of claim 6, it is in the condition that 
no two or more developing rollers contact a photo conductor, and the driving force of a 
development counter drive motor is certainly transmitted to each developing roller, and a 
developing roller comes to rotate. Therefore, initialization of image formation equipment 
comes to be simply performed after factory shipments, without doing damage to a photo 
conductor. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained using a drawing. Drawing and drawing 2 which drawing 1 shows typically and 
partially an example of the gestalt of operation of the image formation equipment of this 
invention, and (a) shows only the control lever part of (a) in the front view of a developer 
part, and show (b) to a detail are a left side view in drawing 1 . In addition, some 
components with which some components shown in drawing 2 are shown in drawing 2 
again at drawing 1 are omitted by drawing 1 , respectively. 

[0019] As shown in drawing 1 (a), the image formation equipment 1 of this example is 
equipped with the rotary system developer 2, and this rotary system developer 2 is 
equipped with the rotary 3 prepared pivotable and each development counters 4, 5, 6, and 
7 of the yellow (Y) and Magenta (M) which were supported by this rotary 3, cyanogen 
(C), and black (K). Each of these development counters 4, 5, 6, and 7 are clockwise 
rotations, and are arranged at equal intervals in the hoop direction of a rotary 3 by such 
order, and are equipped with developing rollers 4a, 5a, 6a, and 7a and feed rollers 4b, 5b, 
6b, and 7b, respectively. And those developing rollers 4a, 5a, 6a, and 7a are contacted to 
each of these development counters 4, 5, 6, and 7 by the photo conductor (henceforth 
OPC) 8 one by one because a rotary 3 rotates. In addition, the arrangement sequence of 
the development counters 4, 5, 6, and 7 of each color is set as arbitration, without being 
limited in the above-mentioned sequence. However, in the following explanation, each 
development counters 4, 5, 6, and 7 shall be arranged in order of a Magenta, the sequence 
of the above-mentioned color for convenience, i.e., the yellow, of explanation, cyanogen, 
and black. 

[0020] As shown in drawing 1 (a) and drawing 2 , moreover, image formation equipment 
1 Furthermore, the stepping motor 9 which is a rotary drive motor for carrying out the 



rotation drive of the rotary 3, A rotary driving force means of communication 10 for 
transmitting the driving force of this stepping motor 9 to a rotary 3, The development 
counter drive motor 1 1 for carrying out the rotation drive of the developing rollers 4a, 5a, 
6a, and 7a of each development counters 4, 5, 6, and 7, It was prepared for every [ each 
development counters 4, 5, and 6 and ] seven, and has each development counter driving 
force means of communication 12Y, 12M, 12C, and 12K which transmits the driving 
force of the development counter drive motor 1 1 to each developing rollers 4a, 5a, 6a, 
and 7a and each feed rollers 4b, 5b, 6b, and 7b, respectively. 

[0021] A stepping motor 9 can be stopped supplying the supply current to a motor by 
setting it as a hold current by current control, and, thereby, can perform a location now 
easily. Drive control of this stepping motor 9 is carried out by the central processing unit 
(CPU) of image formation equipment 1. A rotary driving force means of communication 
10 is equipped with rotary drive gear 10a really attached in the revolving shaft of a 
stepping motor 9 pivotable, rotary drive middle gear 10b which always gears to this 
rotary drive gear 10a, and rotary gear 10c which always gears to rotary drive middle gear 
10b while being prepared in a rotary 3 in the shape of a said alignment at the rotary 3 of a 
parenthesis, and one, slows down the driving force of a stepping motor 9, and transmits it 
to a rotary 3. Revolving-shaft 3a of a rotary 3 and rotary gear 10c is supported by the 
image formation equipment frame 13 of image formation equipment 1 pivotable. 
Moreover, similarly, it is fixed to the image formation equipment frame 13, and drive 
control also of the development counter drive motor 1 1 is carried out by CPU like a 
stepping motor 9. 

[0022] Moreover, each development counter driving force means of communication 12Y, 
12M, 12C, and 12K all has the same configuration. When it comes to the development 
location where it is prepared for every development counter, and the developing roller of 
each development counter both contacts the development counter drive-motor gear 14 
common to each development counter really attached in revolving-shaft 11a of the 
development counter drive motor 1 1 pivotable OPC8, The development counter drive 
gear 15 (each developing-roller drive gear of developing rollers 5a, 6a, and 7a) which 
jumps into the development counter drive-motor gear 14, respectively, and meshes Each 
developing-roller drive gear 16 (each developing-roller drive gear of developing rollers 
5a, 6a, and 7a is an illustration abbreviation) by which only those revolving-shafts 15a 
was illustrated and others were really attached in illustration abbreviation; and each 
revolving shaft of each developing rollers 4a, 5a, 6a, and 7a pivotable, respectively, Each 
1st development counter drive middle gear 17 (every the 1st development counter drive 
middle gear which meshes with each developing-roller drive gear of developing rollers 
5a, 6a, and 7a, illustration abbreviation) which always meshes with each of these 
developing-roller drive gears 16, respectively, Each feed roller drive gear 18 (each feed 
roller drive gear of feed rollers 5b, 6b, and 7b is an illustration abbreviation) which 
always meshes with each 1st development counter drive middle gear 17, respectively 
while really being attached in each revolving shaft of each feed rollers 4b, 5b, 6b, and 7b 
pivotable, respectively, Each 2nd development counter drive middle gear 19 (every the 
2nd development counter drive middle gear which meshes with each feed roller drive 
gear of feed rollers 5b, 6b, and 7b, illustration abbreviation) which always meshes with 
each of these feed roller drive gears 18, respectively, On each of these 2nd development 
counter drive middle gears 19, in the shape of a said alignment And each 3rd 



development counter drive middle gear 20 (each feed roller drive gear of feed rollers 5b, 
6b, and 7b every every by which gearing connection is carried out through the 2nd 
development counter drive middle gear the 3rd development counter drive middle gear, 
illustration abbreviation) really prepared pivotable, While really being prepared in each 
development counter drive gear 15 pivotable with the development counter drive gear 15 
through revolving-shaft 15 a, respectively It has each 4th development counter drive 
middle gear 21 (each feed roller drive gear of feed rollers 5b, 6b, and 7b every every by 
which gearing connection is carried out through the 2nd and 3rd development counter 
drive middle gear the 4th development counter drive middle gear, illustration 
abbreviation) which always meshes with each 3rd development counter drive middle gear 
20, respectively. And each development counters 4, 5, 6, and 7 are attached in the rotary 
3 rockable centering on the rocking shaft alpha of revolving-shaft 15a of those 
development counter drive gears 15, and this alignment, respectively. 
[0023] Moreover, the middle power transfer gearing device of this invention is 
constituted by the 1st development counter drive middle gear 17, the feed roller drive 
gear 18, the 2nd development counter drive middle gear 19, the 3rd development counter 
drive middle gear 20, and the 4th development counter drive middle gear 21. 
Furthermore, the control lever 22 of the shape of radii for performing control which 
image formation equipment 1 is attached [ control ] rockable [ an end side ] on the image 
formation equipment frame 13, and makes each developing rollers 4a, 5a, 6a, and 7a 
contact OPC8 in a development location, The lever energization spring 23 which always 
energizes the other end side of this control lever 22 toward direction [of core (it sets to 
drawing 1 (a) and is clockwise rotation)] of a rotary, Are fixed to the image formation 
equipment frame 13, and when the other end side of the control lever 22 rocks to 
counterclockwise rotation] in direction [ drawing 1 (a) which keeps away from the core 
of a rotary at least, the rocking rate is controlled. The damper 24 which controls the 
contact timing to OPC8 of each developing rollers 4a, 5 a, 6a, and 7a, In the edge of those 
rocking shafts alpha and opposite side, it is attached in each development counters 4, 5, 6, 
and 7 pivotable at rotation impossible, respectively. 25-at time Y of the shape of 
cylindrical or a cylinder, and 25M, 25C and 25K which press the control lever 22 
counterclockwise with rotation of a rotary 3, It is prepared, respectively between the 
rotary frame 26 and each development counters 4, 5, 6, and 7. Always energize each 
development counters 4, 5, 6, and 7, respectively in the direction in which the attachment 
side of 25Y, 25M, 25C, and 25K keeps away from the core of a rotary 3 at those times. 
The bigger development counter energization springs 27Y, 27M, 27C, and 27K of the 
shape of V character of the spring force a little than the spring force of the lever spring 
23, As shown in drawing 1 (b), it is attached in the image formation equipment frame 13 
possible [ engaging and releasing to stop projection 22a of the control lever 22 ] rockable. 
The hook 28 which makes impossible rocking of the counterclockwise rotation of the 
control lever 22 when it stops to stop projection 22a, and enables rocking of the 
counterclockwise rotation of the control lever 22 when it separates from stop projection 
22a, The Fuchs pulling 29 which always energizes this hook 28 in the direction stopped 
to stop projection 22a, It is prepared corresponding to [ each controllers 4, 5, and 6 and 
the whole 7 ] the predetermined location of the rotary frame 26. Discharge cam 30[ 
drawing 1 (b) and drawing 2 which control hook 28 to cancel a stop with stop projection 
22a with rotation of this rotary frame 26 are equipped with the illustration abbreviation at 



illustration; drawing 1 (a). And the development counter rocking control means of this 
invention is constituted by the control lever 22, the lever spring 23, a damper 24, each 
rollers 25Y, 25M, 25C, and 25K, hook 28, the Fuchs pulling 29, and the cam 30. 
[0024] Next, the roll control of each developing rollers 4a, 5a, 6a, and 7a by the driving 
force of the development counter drive motor 1 1 in this developer 2 and each feed rollers 
4b, 5b, 6b, and 7b and the contact control to OPC8 of each developing rollers 4a, 5a, 6a, 
and 7a are explained. In this explanation, the developing roller which is going to contact 
OPC8 this time is set to developing-roller 4a of the development counter 4 of yellow for 
convenience. In addition, although the developing-roller 4a of yellow is in the condition 
B of a development location, i.e., the rotation location of a rotary 3, (other rotation 
locations called a location B are only the same hereafter) already in contact with OPC8 in 
the condition which shows in drawing 1 , the location B where the developing-roller 7a of 
a black development counter 7 contacts OPC8 has explanation of control by this cam 29, 
and it begins from the condition that no developing-roller 4a of yellow is in this location 
B. 

[0025] When developing-roller 7a of the black development counter 7 is in a location B, 
while developing-roller 4a of the development counter 4 of yellow is in a location A, at 
the time of this development counter 4, from a location A, 25 Y is in the rotation upstream 
of a rotary 3 further, and is not located in the field of the control lever 22. Moreover, the 
control lever 22 is in the location shown in drawing 1 (a) as a continuous line at this time. 
[0026] On the other hand, on the development counter drive-motor gear 14, during image 
formation actuation, the driving force of the development counter drive motor 1 1 is 
always transmitted, and is rotating. At this explanation initiation time, the black 
development counter drive gear 15 meshes with the development counter drive-motor 
gear 14, and the development counter drive gear 15 of this black is rotated. Therefore, 
black developing-roller 7a and feed roller 7b rotate, and other developing rollers 4a, 5a, 
and 6a and feed rollers 4b, 5b, and 6b other than black are carrying out a rotation halt. 
[0027] Developing-roller 7a of the development counter 7 of the black which rotated 
clockwise and was in contact with OPC8 until now which a rotary 3 shows by the arrow 
head by this condition estranges from OPC8. Since developing-roller 7a is rotating above 
a predetermined rotational frequency at this time, it will estrange from OPC8, rotating. 
Immediately after this, engagement with the development counter drive-motor gear 14 is 
canceled for the black development counter drive gear 15, the driving force of the 
development counter drive motor 1 1 is no longer transmitted at black developing-roller 
7a, and rotation of this developing-roller 7a stops. 

[0028] If a rotary 3 rotates in this direction further, since 25K will separate from the 
control lever 22 at the time of the black development counter 7, the control lever 22 is 
clockwise rocked by the spring force of the lever spring 23, and as a two-dot chain line 
shows to drawing 1 (a), the other end side contacts the peripheral face of the development 
counter 4 of the following yellow. For this reason, the control lever 22 is in the condition 
that that other end side advanced a little into the rotary 3, and carried out eccentricity to 
the revolving shaft of a rotary 3. Moreover, since the rocking shaft alpha of the 
development counter 4 of yellow is mostly located on the line of action of the spring 
force of the lever spring 23 at this time, there is no force which the development counter 
4 by the spring force of development counter energization spring 27Y pushes back on the 
control lever 22, and the control lever 22 hardly rocks it counterclockwise. Furthermore, 



in this location of the control lever 22, when hook 28 returns to the original stop location, 
while being the location which can be stopped to stop projection 22a of the control lever 
22, 25 Y is approaching the control lever 22 at the time of yellow. 
[0029] Furthermore, shortly after a rotary 3 rotates in this direction, hook 28 returns to 
the original stop location, and a cam 30 separates from hook 28. While returning to the 
original stop location shown in drawing 1 (b) as a continuous line by the spring force of 
the Fuchs pulling 29, and 25Y's advancing into the field of the control lever 22 at the 
time of yellow and hook 28 contacting the inner skin of the control lever 22 The control 
lever 22 is counterclockwise pressed with rotation of this direction of a rotary 3. Then, 
although the control lever 22 rocks counterclockwise, since stop projection 22a stops on 
hook 28 immediately, rocking of the counterclockwise rotation beyond it of the control 
lever 22 stops. 

[0030] Furthermore, since this control lever 22 carries out eccentricity and rocking of the 
counterclockwise rotation of the control lever 22 is prevented so that the other end side of 
the control lever 22 may become inside a rotary 3 if it becomes the predetermined 
location before developing-roller 5a becomes the development location B By the reaction 
force to which roller 25 Y presses the control lever 22, the development counter 4 of 
yellow resists the spring force of development counter energization spring 27Y centering 
on the rocking shaft alpha, and is rocked and pushed in in the counterclockwise rotation 
of a core, i.e., the direction of a rotary 3. If a rotary 3 rotates until developing-roller 4a 
becomes a just before [ the development location B ] location, the cam 30 of the rotary 3 
corresponding to the development counter 4 of yellow will contact hook 28, and will 
carry out rotation initiation of this hook 28 in the stop discharge direction with stop 
projection 22 a. 

[0031] If developing-roller 4a becomes the development location B, while rotation of a 
rotary 3 will be suspended, the development counter drive gear 15 of yellow jumps into 
the development counter drive-motor gear 14, and meshes. Then, the driving force of the 
development counter drive motor 1 1 always transmitted to the development counter 
drive-motor gear 14 is transmitted to the developing-roller drive gear 16 and the feed 
roller drive gear 18 through the middle power transmission device of yellow, and both the 
developing-roller drive gear 16 and a feed roller come to carry out rotation initiation. 
Moreover, immediately after developing-roller 4a becomes the development location B, 
since the development counter 4 is pushed in in the direction of a core of a rotary 3, 
developing-roller 4a is set as the location which does not contact OPC8. Furthermore, 
while developing-roller 4a becomes the development location B, by the cam 30, hook 28 
rotates in the stop discharge location shown in drawing 1 (b) with a two-dot chain line, 
and a stop with stop projection 22a cancels this hook 28. For this reason, since the control 
lever 22 becomes counterclockwise rockable, the development counter 4 of yellow is 
rocked to a way outside a rotary 3 centering on the rocking shaft alpha, and developing- 
roller 4a of yellow approaches OPC8, and it contacts. Since rocking of a development 
counter 4 is transmitted to the lever spring 23 and an absorber 24 through 25-at time Y, 
and the control lever 22 and is buffered by these lever springs 23 and absorbers 24 at this 
time, developing-roller 4a comes to contact OPC8 slowly. The buffer means of this 
invention which controls the rocking rate of a development counter 4 is constituted by 
these lever spring 23 and the damper 24. At this time, developing-roller 4a and feed roller 
4b are already continuing rotating above a predetermined rotational frequency. Thus, 



developing-roller 4a starts rotation, before OPC8 contacts, and it is set as the 
development location which actually develops negatives in contact with OPC8 slowly, 
rotating after predetermined time progress above a predetermined rotational frequency. 
[0032] next - after the development of yellow is completed, while a stepping motor 9 
drives again, a rotary 3 rotates in this direction again, and developing-roller 4a of yellow 
rotates like the case of developing-roller 7a of the above-mentioned black above a 
predetermined rotational frequency and estranging from OPC8 — this alienation - 
rotation of developing-roller 4a stops behind. Henceforth, the roll control of each 
developing rollers 5a, 6a, and 7a by the driving force of the development counter drive 
motor 1 1 in the development counter Sofa Magenta, the development counter 6 of 
cyanogen, and the black development counter 7 and each feed rollers 5b, 6b, and 7b and 
contact control to OPC8 of each developing rollers 5a, 6a, and 7a as well as the case of 
the development counter 4 of yellow are performed in such order. 
[0033] Next, the actuation at the time of the image formation of the image formation 
equipment 1 of this example constituted in this way is explained. Although developing- 
roller 4a of the development counter 4 of yellow is shown in drawing 1 where OPC8 is 
contacted, the developing rollers 4a, 5a, 6a, and 7a of each development counters 4, 5, 6, 
and 7 are held in the location which each estranged from OPC8 at the time of un- 
developing negatives. Moreover, stop projection 22a of the control lever 22 has stopped 
on the hook 28, and while rocking of the counterclockwise rotation beyond it is 
prevented, an other end side opposite to the rocking shaft of the control lever 22 is 
located in a rotary 3, and, as for the radii-like control lever 22, serves as a location which 
carried out eccentricity of the control lever 22 to the rotary 3. 

[0034] If actuation initiation of the image formation equipment 1 is carried out for image 
formation, both the stepping motor 9 and the development counter drive motor 1 1 will 
drive by CPU. Although the development counter drive-motor gear 14 rotates by the 
drive of the development counter drive motor 1 1, at the time of image formation 
actuation, this development counter drive-motor gear 14 is always rotated. Moreover, a 
rotary 3 rotates clockwise by the drive of a stepping motor 9 to coincidence, and 25 Y 
advances into the field of the control lever 22 at the time of yellow. If the developing 
roller 4 of yellow comes to the predetermined location before the development location 
B, the development counter 4 of yellow will be rocked and pushed in in the direction of a 
core of a rotary 3 by the control lever 22 centering on the rocking shaft alpha. 
[0035] If developing-roller 4a comes to a location B by this condition, a rotary 3 stops, 
and even if developing-roller 4a becomes a location B, it will not be in contact [ a ] with 
OPC8 yet as mentioned above. If developing-roller 4a becomes a location B, since the 
development counter drive gear 15 will jump into the development counter drive-motor 
gear 14 and will mesh first, developing-roller 4a and feed roller 4b carry out rotation 
initiation, and a toner is supplied to developing-roller 4a. Moreover, while developing- 
roller 4a becomes a location B, by cam 25Y, hook 28 separates from stop projection 22a, 
and the control lever 22 becomes rockable at a counterclockwise rotation. Then, although 
the development counter 4 of yellow rocks to a way outside a rotary 3 centering on that 
rocking shaft alpha according to the spring force of development counter energization 
spring 27Y, since rocking of a development counter 4 is buffered by the lever spring 23 
and the damper 24 through 25 -at time Y, and the control lever 22 at this time, and a 
development counter 4 is rocked slowly, developing-roller 4a carries out rotation 



initiation, and contacts OPC8 slowly after predetermined time progress. 
[0036] Thus, since predetermined time progress will be carried out by the time it 
becomes the development location which contacted OPC8, after developing-roller 4a 
starts rotation, and allowances are in the rotation build up time of developing-roller 4a, 
when developing-roller 4a becomes the development location which contacted OPC8, 
developing-roller 4a is rotating above a predetermined rotational frequency. Therefore, 
while a toner distributes to homogeneity to developing-roller 4a and the toner layer of 
given thickness is certainly formed in the front face of this developing-roller 4a, when 
developing-roller 4a contacts OPC8, damage on OPC8 is prevented. Since the contact to 
OPC8 of developing-roller 4a is especially buffered by the lever spring 23 and the 
damper 24, damage on OPC8 is prevented further further. And developing-roller 4a 
conveys the toner of the specified quantity to the direction of OPC8, and development of 
the yellow of the latent image on OPC8 is performed. The middle imprint of the image of 
yellow with which negatives were developed on OPC8 is carried out at the middle 
transfer medium 3 1 . 

[0037] moreover, when developing-roller 4a of yellow becomes a location B As shown in 
drawing 1 , while developing-roller 5 a of the development counter 5 of the following 
Magenta is a location A The rocking shaft alpha of the development counter 5 of a 
Magenta (although the rocking shaft alpha is not illustrated in drawing 1 , revolving-shaft 
15a of the rocking shaft alpha and this alignment is illustrated instead) is located near the 
line of action (line of shaft orientations) of the lever spring 23 and a damper 24. 
[0038] After the development of yellow is completed, while a rotary 3 rotates in this 
direction again, and developing-roller 4a rotates above a predetermined rotational 
frequency and separating from OPC8, the development counter drive gear 15 of yellow 
separates from the development counter drive-motor gear 14, and both rotations of 
developing-roller 4a of yellow and feed roller 4b stop. 

[0039] Since the immediately after cam 30 separates from hook 28 while the control lever 
22 rocks clockwise by the spring force of the lever spring 23 and contacting the part near 
the rocking shaft alpha of the peripheral face of the development counter 5 of the 
following Magenta by the further rotation of a rotary 3, since 25 Y separates from the 
control lever 22 at the time of yellow, hook 28 returns to the original stop location. If 
25M contact the inner skin of the control lever 22 at the time of a Magenta and the 
developing roller 5 of a Magenta comes to the predetermined location before the 
development location B by this condition by fiirther rotation of a rotary 3, it will be 
rocked and pushed in in the direction of a core of a rotary 3 by the control lever 22 
centering on the rocking shaft alpha like the case where the development counter 5 of a 
Magenta is the development counter 4 of yellow. Henceforth, by performing 
development actuation of a Magenta like the case of development actuation of the above- 
mentioned yellow, development of a Magenta is performed to the latent image on OPC, 
and the middle imprint of the image of a Magenta with which OPC was developed is 
carried out at the middle transfer medium 31 . 

[0040] Then, similarly, development of the cyanogen by the development counter 6 of 
cyanogen and development of the black by the black development counter 7 are 
performed in order, and the middle imprint of each developed image is carried out at the 
middle transfer medium 31. And color matching of the image of four colors by which the 
middle imprint was carried out is carried out to the middle transfer medium 31, it 



imprints to a transfer paper with the imprint vessel which is not illustrated, and full color 
image formation is performed by being established by the fixing assembly. 
[0041] By the way, before a user uses the image formation equipment 1 shipped from 
works, it is necessary to initialize image formation equipment 1 . When initializing this 
image formation equipment 1, in order to prevent damage on OPC by contact of a 
developing roller, the toner of the specified quantity must be supplied to a developing 
roller, and a toner layer must be formed on the surface of a developing roller. Then, when 
one developing roller becomes a location B, while the image formation equipment 1 of 
this example stops a rotary 3, jumps into the development counter drive-motor gear 14 
and meshes the development counter drive gear 15 corresponding to that developing 
roller further With locking telescopic motion of a damper 24, the developing roller 
corresponding to this development counter drive gear 15 is set as the condition of having 
made it not make OPC8 contacting. He supplies the toner of the specified quantity to a 
developing roller by rotating a developing roller in this condition, and is trying to 
initialize by performing this in order about each development counter. That is, the 
location B shown in drawing 1 is set up as an initialization location. It is initialized for a 
short time, without image formation equipment 1 damaging OPC8 by setting it as the 
above-mentioned condition and rotating a developing roller, while suspending each 
developing roller in this initialization location after factory shipments. 
[0042] Thus, when making developing rollers 4a, 5a, 6a, and 7a contact OPC8, 
respectively according to the image formation equipment 1 of this example, OPC8 can be 
made to be able to contact in the condition of having made each always rotating these 
developing rollers 4a, 5a, 6a, and 7a, and OPC8 can be made to contact, where 
developing rollers 4a, 5 a, 6a, and 7a are moreover always rotated in that case above a 
predetermined rotational frequency. Moreover, in case developing rollers 4a, 5 a, 6a, and 
7a are made to estrange from OPC8, respectively, it can be made to be able to estrange 
from OPC8 in the condition of having made each always rotating these developing rollers 
4a, 5a, 6a, and 7a, and can be made to estrange from OPC8, where developing rollers 4a, 
5a, 6a, and 7a are moreover rotated in that case above a predetermined rotational 
frequency. Thereby, since developing rollers 4a, 5a, 6a, and 7a and feed rollers 4c, 5c, 6c, 
and 7c are rotating at the time of the attachment and detachment of developing rollers 4a, 
5a, 6a, and 7a to OPC8, the toner layer of given thickness can be formed in the front face 
of developing rollers 4a, 5a, 6a, and 7a. Therefore, developing rollers 4a, 5a, 6a, and 7a 
can be made to attach and detach through a toner layer to OPC8, and damage on OPC8 
can be effectively prevented because a toner functions as lubricant. 
[0043] Moreover, homogeneity can be made to distribute a toner to developing rollers 4a, 
5a, 6a, and 7a by giving allowances to time amount until developing rollers 4a, 5a, 6a, 
and 7a contact to OPC8 by setting up suitably the buffer property by the lever spring 23 
and the damper 24 freely. Since allowances are in the rotation build up time of 
developing rollers 4a, 5 a, 6a, and 7a even if a load effect is moreover in developing 
rollers 4a, 5a, 6a, and 7a, Before developing rollers 4a, 5a, 6a, and 7a contact OPC8, the 
rotational frequency of the developing rollers 4a, 5a, 6a, and 7a more than a 
predetermined rotational frequency can be obtained more certainly, and rotation 
fluctuation of developing rollers 4a, 5 a, 6a, and 7a can also be lessened. Therefore, while 
being able to form a high-definition image, image formation equipment 1 can be made 
into a high life. 



[0044] Furthermore, since 25 Y, 25M, 25C, 25K, the hook 28 of the same simple 
configuration, and the cam 30 of the same simple configuration are only used at the time 
of the coil springs 23 and 29 and damper 24 which are ordinarily used in the simple 
control lever 22 of a configuration, and conventionally various fields, and a simple 
configuration, rocking of each development counters 4, 5, 6, and 7 can be controlled 
more certainly and more cheaply. Furthermore, since the rotation drive of developing 
rollers 4a, 5a, 6a, and 7a and the feed rollers 4c, 5c, 6c, and 7c was carried out only in the 
predetermined field including a development location and rotation is suspended in the 
other field, **** of the toner by rotation drive can be controlled. 
[0045] Furthermore, since he is trying to transmit the driving force of the development 
counter drive motor 1 1 to the development counter drive gear 15 by engagement by the 
diving to the development counter drive-motor gear 14 of the development counter drive 
gear 15, while a configuration becomes simple as compared with using a gearing power 
transmission device for this power transfer, for example according to the image formation 
equipment 1 of this example, image formation equipment 1 can be formed cheaply. 
[0046] According to the image formation equipment 1 of this example, in furthermore, 
the location where developing rollers 4a, 5a, 6a, and 7a all do not contact OPC8 in 
initialization after shipment from works It can initialize in a short time, without doing 
damage to OPC8, since these four developing rollers 4a, 5a, 6a, and 7a are made to drive 
and a toner layer can be certainly formed in the front face of each developing rollers 4a, 
5a, 6a, and 7a, respectively. Moreover, since it becomes unnecessary to apply to the front 
face of each developing rollers 4a, 5a, 6a, and 7a by this the toner of the dummy which 
was being conventionally performed at the time of factory shipments, spreading of the 
dummy toner in factory shipments becomes unnecessary, and the activity at the time of 
shipment becomes easy. Furthermore, since it comes to use only the toner for image 
formation while being able to reduce cost because a dummy toner becomes unnecessary, 
toner recycle is attained. 

[0047] In addition, although this invention is applied to the full color image formation 
equipment which has a middle transfer medium and the above-mentioned example 
explains it, if this invention is image formation equipment with which body of revolution 
is equipped with two or more development counters, such as image formation equipment 
of a with a colors of two or more monochrome color, and a developing roller contacts a 
photo conductor, it is applicable to any image formation equipments. 
[0048] 

[Effect of the Invention] Since he is trying to attach and detach to a photo conductor 
according to the image formation equipment of this invention where a developing roller 
is always rotated certainly so that clearly from the above explanation, at the time of the 
attachment and detachment of a developing roller to a photo conductor, a toner layer can 
be formed on the surface of a developing roller. Thereby, a developing roller can be made 
to attach and detach through a toner layer to a photo conductor, and damage on a photo 
conductor can be effectively prevented because a toner functions as lubricant. Therefore, 
while being able to form a high-definition image, the life of image formation equipment 
can be improved. 

[0049] Moreover, since a development counter drive gear is directly meshed with the 
development counter drive-motor gear which it is delivered to the driving force of a 
development counter drive motor and he is trying to make this driving force transmit to a 



development counter drive gear, as compared with using a gearing power transmission 
device for this power transfer, for example, the number of gears can be lessened and a 
configuration can be made simple. Since rotation unevenness can be reduced, while being 
able to obtain high definition by this, image formation equipment can be made cheap. 
[0050] Since the development counter rocking control means is especially constituted 
from a control lever and a buffer means according to invention of claim 2, the 
configuration of a development counter rocking control means can also be made simple. 
Thereby, while being able to ensure rocking control of the development counter by the 
development counter rocking control means, a development counter rocking control 
means can be formed more cheaply. Moreover, since the photo conductor is made to 
contact where a developing roller is always rotated above a predetermined rotational 
frequency according to invention of claim 3, a toner can be supplied to a developing 
roller much more certainly, and damage on the photo conductor at the time of contact of a 
developing roller can be prevented more certainly. 

[0051] Furthermore, since the photo conductor is made to contact according to invention 
of claim 4 after it is in the condition which always rotated the developing roller certainly 
above the predetermined rotational frequency and predetermined time passes, while being 
able to make homogeneity distribute a toner to a developing roller, rotation fluctuation of 
a developing roller can be controlled. Since rotation fluctuation of a developing roller can 
a be lessened by this while being able to form a toner layer in a developing roller at 
homogeneity, damage on a photo conductor can be prevented much more certainly. 
Therefore, while being able to form a much more high-definition image, image formation 
equipment can be further made into a high life, furthermore, the condition of having 
made the developing roller supplying a toner much more certainly since it was made 
estranging from a photo conductor after the developing roller has always rotated above a 
predetermined rotational frequency according to invention of claim 5 ~ a developing 
roller — from a photo conductor — it can estrange — alienation of a developing roller — 
damage on the photo conductor at the time can be prevented much more certainly. 
[0052] Furthermore, image formation equipment can be easily initialized after factory 
shipments in a short time, without doing damage to a photo conductor, since it enables it 
to rotate each of two or more developing rollers in the condition of not making a photo 
conductor contacting according to invention of claim 6. Moreover, since it becomes 
unnecessary to apply to the front face of each developing roller by this the toner of the 
dummy which was being conventionally performed at the time of factory shipments, 
spreading of the dummy toner in factory shipments can be made unnecessary, and the 
activity at the time of shipment can be simplified. Furthermore, since it comes to use only 
the toner for image formation while being able to reduce cost because a dummy toner 
becomes unnecessary, toner recycle is attained. 



[Translation done.] 



